In competitive sport, the development of psychological interventions designed to optimize athletic performance has gained considerable interest since the early 1970s. Most of these interventions have been based on traditional psychological skills training (PST), mainly grounded in cognitive techniques and principles . PST has been applied to develop increased self-control over internal processes that may inhibit sport performance (e.g., dysfunctional thinking and negative affective responses) by employing various techniques, for example thought-stopping and arousal control.
However, during the last decade, several researchers have critically discussed the effectiveness of these control strategies by pointing out that athletes still seem to experience difficulties in employing PST-related techniques (Birrer et al. 2012) , and furthermore, that the empirical support for regular PST approaches, in relation to performance, is limited (Moore 2009) . A vast body of research clearly indicates that striving for mental control in an attempt to get rid of unwanted emotional and mental content ends up not only being unsuccessful; it may paradoxically even be counterproductive.
According to the theory of ironic mental processes, struggling to control or suppress a certain thought may often lead to an increasing engagement in the very thought one tries to avoid (Wegner 1989; Wenzlaff and Wegner 2000) . In addition, selffocused attention on automatized movements and a deliberate attempt to control them have also been associated with decreases in sport performance (see Masters and Maxwell 2008, for an overview) .
Inspired by contemporary clinical research regarding the efficacy of mindfulness-and acceptance-based interventions (MABI) (Khoury et al. 2013 ), Gardner and Moore (2004) introduced the Mindfulness-Acceptance-Commitment (MAC) protocol, specifically designed to enhance athletic performance. The MAC approach, based primarily on the principles of Acceptance and Commitment Therapy (ACT; Hayes et al. 1999) , offers a different view of athletic performance enhancement that challenges the well-established principles of PST, frequently used by sport psychologists.
In contrast to traditional PST techniques, the MAC approach is not based on the assumption that it is necessary to create an ideal inner performance state by consistently scanning the mind in order to detect and eliminate negative internal experiences. According to the MAC approach, optimal performance may rather be enhanced by a present-centered, nonjudgmental awareness of inner and outer stimuli, where these experiences are seen as impermanent events that come and go in the ongoing stream of consciousness. In addition, a general attitude of acceptance is employed towards all mental and emotional content. The MAC approach also targets external attentional focus on task-relevant stimuli rather than selffocused attention on internal processes. Finally, the athlete needs to be deeply committed to his/her sport; all chosen behaviors and actions should consistently be in line with personal values and, accordingly, support athletic goals (Gardner and Moore 2007) .
However, it is not only important to study effects of MABIs on athletic performance; it is just as crucial to explore the underlying mechanisms behind these effects (Gardner 2009 ). Indeed, a greater knowledge of which specific elements in MAC that influence changes in athletic performancerelevant outcomes will make it possible to further refine and improve the effectiveness of these interventions. According to Gardner (2009) , the MAC intervention may not directly cause an effect on performance; the effect is rather hypothesized to go indirectly through another variable, the mechanism that is, which in turn results in improvements in performance-relevant outcomes. Lindsay and Creswell (2017) recently introduced the Monitor and Acceptance Theory (MAT) where they propose that the particular combination of the two components, (i) attention monitoring, defined as Bongoing awareness of present-moment sensory and perceptual experiences^(p. 50), and (ii) acceptance, are the two major underlying mechanisms, responsible for MABI-related effects on psychological and physical health outcomes. Improved attention ability is hypothesized to increase awareness of ongoing stimuli: positive as well as negative ones. However, without employing acceptance skills to current experiences, increased self-focused attention to negative and/or unwanted stimuli may be counterproductive and may also enhance as well as prolong affective states, such as anxiety and worry (Lindsay and Creswell 2017) . For example, attention capacity may be strengthened by attention monitoring but without acceptance, focus on current tasks may be distracted by negative thoughts and disturbing emotions, and result in performance decreases (Gardner and Moore 2012) . Considering that anxiety often interferes with performance, Borkovec (2002) argues that present-centered attention on external stimuli (rather than on internal experiences) increases the possibility to accurately process new information, which in turn may provide the optimal conditions for adaptive behavioral responses to current situations. Together, attention and acceptance skills may reduce affective reactivity, improve performance on cognitive tasks in affective contexts, and reduce stress (Lindsay and Creswell 2017) .
Consistent with Borkovec's (2002) view as well as the MAT approach, researchers in the sport psychology area (e.g., Gardner and Moore 2012; Marks 2008) suggest that the mechanisms of action in sport-specific MABIs may be heightened contextual awareness, better attentional control, and improved acceptance skills that may increase athletes' abilities to keep attentional focus on current sport-relevant tasks, without neglecting other potentially important information. Based mainly on neuropsychological research on meditation and cognition that show changes in brain structure and greater activity and processing in attention-related parts of the brain in experienced meditators (e.g., Brefczynski-Lewis et al. 2007; Cahn and Polich 2009; Lutz et al. 2004; Pagnoni and Cekic 2007) as well as superior performance on cognitive tasks for mindfulness meditation conditions compared to control groups (see Chiesa, Calati, and Serretti, 2010 , for an overview), mindfulness training may also facilitate a more efficient and economical way of using cognitive resources (Gardner and Moore 2012; Marks 2008) . As Marks (2008) put it, mindful athletes may have developed an Bability do to more with less^(p. 231).
In an attempt to explain how mindfulness works in sports and what its mechanisms are, Birrer et al. (2012) proposed a theoretical model in which mindfulness practice and/or dispositional mindfulness (trait mindfulness that usually is conceptualized as involving attention regulation, awareness, and acceptance) are hypothesized to generate a number of certain mindfulness impact mechanisms (i.e., acceptance skills, attention skills, and various interrelated mechanisms linked to emotion regulation), which in turn are assumed to promote various performance-related psychological skills (e.g., coping, recovery, motivation). Furthermore, increases in dispositional mindfulness are hypothesized to mediate the relation between mindfulness practice and improvements in athletic performance-relevant outcomes (Birrer et al. 2012) . Consistent with the model proposed by Birrer et al. (2012) , Moore (2009) postulates that a crucial mechanism of change in the MAC program is emotion regulation, and that an important overall goal with the MAC intervention is to improve adaptive emotion regulation strategies. Emotion regulation is a complex, context-dependent process (Chambers et al. 2009 ) that commonly is defined as Bthe processes by which individuals influence which emotions they have, when they have them, and how they experience and express these emotions ( Gross 1998, p. 275) , and such a process may be either Bautomatic or controlled, conscious or unconscious^ (Gross 1998, p. 275) . In line with this definition, emotion regulation has been conceptualized as a construct including five certain abilities: B(a) awareness and understanding of emotions, (b) acceptance of emotions, (c) ability to control impulsive behaviors and behave in accordance with desired goals when experiencing negative emotions, and (d) ability to use situationally appropriate emotion regulation strategies flexibly to modulate emotional responses as desired in order to meet individual goals and situational demands^ (Gratz and Roemer 2004, pp. 42-43) . In accordance with this view, adaptive emotion regulation is a process of controlling behavior when negative affects arise rather than trying to control or suppress unwanted affects and emotions (Gratz and Tull 2010) .
In general, MABIs are expected to improve emotion regulation in several ways. First, mindfulness practice may improve attention capacity and promote a deeper awareness of current thoughts and emotions that may help individuals to quickly identify disturbing emotions that need to be regulated (Josefsson et al. 2017; Roemer et al. 2015) . Second, common MABI features such as observing and verbalizing emotions are hypothesized to increase emotional awareness, which may facilitate the ability to both identify and distinguish between different emotions and affects, and hence, inhibit automatic emotional reactivity and emotional intensity (Coffey et al. 2010; Gratz and Tull 2010) . Third, the non-judgmental and non-evaluative attitude taught in various MABIs may lead to both greater acceptance of unwanted emotions as well as emotional willingness to experience current emotions (Gratz and Tull 2010) . Emotional acceptance and willingness are then hypothesized to improve emotion regulation abilities, decrease experiential avoidance (the tendency to handle emotions, thoughts, and all unwanted internal experiences by avoiding them), and increase tolerance of feared and avoided affective states (Gratz and Tull 2010; Hayes and Feldman 2004) .
Meta-analytical results show large effect sizes on athletic performance-related variables as well as on process-oriented variables such as dispositional mindfulness in favor of heterogeneous MABIs compared to control conditions in athlete populations (Bühlmayer et al. 2017) . However, only two of the included studies in Bühlmayer et al. (2017) specifically examined the MAC program (Goodman et al. 2014; Zhang et al. 2016) . Zhang et al. (2016) found statistically significant betweengroup differences in dispositional mindfulness as well as in athletic performance in favor of the MAC condition. Goodman et al. (2014) , who actually studied a modified five-week MAC intervention, did not examine effects on athletic performance but found a statistically significant between-group difference in dispositional mindfulness in favor of the MAC group compared to an inactive control group. Similarly, Gross et al. (2016) found that the MAC participants scored statistically significantly higher than a PST comparison group on dispositional mindfulness. On the other hand, no statistically significant differences in sport performance were found between MAC and the PST comparison group. However, a statistically significant within-group effect was found showing improvements in sport performance for the MAC participants. Furthermore, a decrease in emotion regulation difficulties between pre-and follow-up was found for the MAC group (Gross et al. 2016) .
In sum, reviews (e.g., Noetel et al. 2017 ) and metaanalytical results (Bühlmayer et al. 2017 ) generally show that MABIs enhance both sport performance-relevant outcomes and process-related variables, such as dispositional mindfulness, albeit more methodologically strong empirical studies are needed to further establish the magnitude these effects may have (Noetel et al. 2017) . Specifically, RCTs with active control groups investigating effects of standardized MABIs on sport performance-relevant outcomes as well as potential mechanisms (i.e., dispositional mindfulness, emotion regulation) are warranted (e.g., Noetel et al. 2017) .
The majority of RCTs examining multi-modal MABI-effects have used inactive controls, making it difficult to detect unique mindfulness effects (MacCoon et al. 2012) . To accurately examine effects of MABIs as well as specific mindfulness mechanisms, it is not only necessary to employ an active control group that is structurally equivalent to the experiment condition. The control condition should also be potentially therapeutic in relation to athletic goals and performance, include meaningful session activities where the participants are able to discuss particular problems and issues of relevance to sport, be expected to have positive athletic outcomes, and not include mindfulness or any other MAC-specific ingredients (see Baskin et al. 2003; MacCoon et al. 2012; Mohr et al. 2009 , for more information about active control conditions). Noetel et al. (2017) particularly highlight the need to design intervention studies where mediation models are explored because that would make it possible to study the causal nature of presumed MABI mechanisms and performance outcomes. Aside from studying the potential major mechanism in MAC, emotion regulation (Moore 2009), Birrer et al. (2012) emphasize the necessity of also exploring if changes in dispositional mindfulness mediate the relation between mindfulness practice and performance-relevant outcomes.
Given that all published studies investigating dispositional mindfulness in a sport context, so far, have used measures that are not specifically designed for athletes, Josefsson et al. (2017) argued that it would be more appropriate to use a sport-specific mindfulness questionnaire (e.g., AMQ; Zhang et al. 2015) rather than a general mindfulness measure when studying dispositional mindfulness in athlete populations. Based on the aforementioned proposed theoretical model by Birrer et al. (2012) , not yet empirically tested in an intervention trial, the main aim of the current study was to examine if changes in emotion regulation and dispositional mindfulness act as mediators in the relation between the MAC intervention (independent variable) and self-rated athletic performance (dependent variable).
Method Participants
Sixty-nine competitive elite athletes (36 men and 33 women, mean age = 20.9, SD = 4.17), who did not have any prior experiences of mindfulness-and acceptance-based exercises, were recruited from three populations, in the southwest area of Sweden: a national league floorball club (n = 38), a golf section at a sport high school, (n = 23), and a university program specifically designed for elite athletes (n = 8). The participants represented one out of five sports: floorball (n = 38), golf (n = 27), football (soccer) (n = 2), cycling (n = 1), wrestling (n = 1). The competitive levels among the participants were as follows: local (n = 1), regional (n = 5), national (n = 32), and international (n = 26). The participants were randomized into either a MAC group or a PST control group, by using a restricted shuffled randomization approach (Schultz and Grimes 2002) . The total MAC sample (including all three samples: sport high-school, university, and floorball club) consisted of 36 participants (17 men and 19 women, mean age = 20.9, SD = 4.24), and the number of participants in the active control group (also including participants from all three samples) was 32 (18 men and 14 women, mean age = 21.0, SD = 4.16). One participant in the control group was excluded from the analysis because of previous major experiences in meditation and mindfulness practice. Means and standard deviations for attendance rates (maximum seven sessions) were 5.47 (SD = 1.21) for the MAC group and 5.61 (SD = 1.50) for the control group.
Procedure
Letters including a presentation of the current study and an inquiry to let their athletes participate in a repeated measure study were sent by email to the sports director at a Swedish National League floorball club in the first division, the director of studies for a sport high-school, and the director of studies for the university program. All three instances were interested to take part in the study and meetings were set up where the study was presented more thoroughly. Permissions to present the study to the athletes were given from representatives (i.e., coaches, and the sports director) from all three instances. At the presentations, all athletes were given written and verbal information about the study design. They were further informed that the data would be treated confidentially, and that they had the right to withdraw from the study at any time. The first data collection was administered prior to the first session, the second data collection prior to the fourth session, and the third data collection after the last session. Thus, the interval was approximately three weeks between each data collection.
MAC Intervention
In total, the MAC group had seven 50-min sessions and met once a week for seven weeks. Two MAC instructors were recruited, one delivering the intervention for the floorball team and the other for the university and sport high school students. The instructor for the golfers and the university students has a Ph.D. in psychology and has previously delivered the MAC intervention to various groups of athletes on several occasions. The instructor for the floorball team has a master's degree in psychology and has been working as a sport psychology consultant for individual-as well as team-sport athletes for more than ten years, and is also experienced in working with the MAC protocol.
The MAC program is a flexible 7-module protocol (Gardner and Moore 2007) . (1) Preparing the client with psychoeducation: information about theoretical and practical aspects of the intervention and an introduction to the structure and the content of the full MAC program. (2) Introducing mindfulness and cognitive defusion: the meaning of these concepts are defined and explained, and how they can be applied in a sport context. (3) Introducing values-driven behavior: the relation between goals, values, and behaviors is presented and discussed. The differences between valuesdriven behavior versus emotion-driven behavior are emphasized. (4) Introducing acceptance: the primary purpose of this module is to develop an understanding about the consequences associated with experiential avoidance, and the potential benefits with applying experiential acceptance when striving for improved performance. (5) Enhancing commitment: presentation of the concepts motivation and commitment, and how they differ from one another, and their relation to performance-related values and behaviors. (6) Skill consolidation and poise-combining mindfulness, acceptance, and commitment: the main purpose of this module is to attain and maintain behavioral flexibility. (7) Maintaining and enhancing mindfulness, acceptance, and commitment: discussion about how to maintain and deepen the skills learned in previous sessions after the intervention has been completed. Written and oral evaluations of the program are also included in this module. In each session, various mindfulness exercises are included (e.g., brief centering exercise, task-focused attention exercises) (Eifert and Forsyth 2005) . In addition, the participants were encouraged to do mindfulness exercises in between sessions (audio files with guided mindfulness exercises). For more detailed information about the content in each MAC module, see Gardner and Moore (2007) .
Control Intervention
In an effort to create a structurally equivalent control condition as closely matched to the MAC intervention as possible, a traditional PST intervention was developed for this study. Both MAC and the PST interventions were structurally equivalent in terms of number of sessions and session lengths (seven sessions, one session/week, 50 min/session), and having a group format. Two experienced control group instructors (Ph.Lic. and master's degree in psychology respectively), both of them experienced in working with PST methods, were employed to deliver the PST intervention.
The PST program consisted of the following topics.
(1) Introduction to sport psychology: the topic sport psychology was introduced to the athletes, emphasizing how athletes usually practice and apply sport psychological features in today's sport. (2) Interpersonal relationships in sports-communication: basic skills for communication in a sport context were discussed (Harge 2006) . (3) Interpersonal relationships in sports-roles and norms: the dynamic model for sport groups (Carron and Hausenblas 1998) was presented as a theoretical framework for this topic. (4) Motivation and motivational climate: theories such as self-determination theory (Deci and Ryan 2000) and achievement goal theory (Elliot et al. 2011) were introduced and discussed. (5) Goal setting: the S.M.A.R.T.S. model (Smith 1994) was presented for the athletes. (6) Self-confidence/self-efficacy in sport: the theory of self-efficacy (Bandura 1997 ) was presented to the athletes. (7) Evaluation and discussion about the content of the intervention: in this last session, the athletes discussed what they had learned from the different topics in the intervention and how they could be regularly implemented in a sport context.
Measures
Prior experience in meditation and meditation-related practices such as yoga and relaxation was assessed on a nominal scale (yes-no) , and an open follow-up question where the participants were asked to specify type of practice (see Table 1 ). Performance was measured by a single item (BDuring the last two weeks, I rate my training performance as…^) on a 10-point Likert scale (ranging from Bvery poor^to Bvery good^). Similar performance measures have been used in other studies assessing self-rated sport performance (e.g., Hasker 2010; Lane and Chappell 2001; Lowther et al. 2002) . We chose to use a single-item measure to study perceived overall training performance mainly because a single-item indicator may generate more valid data than multiple-item measures when assessing a global concept. Furthermore, validity and reliability of single-item measures are generally similar to that of psychometric properties in equivalent multiple-items measures (see Youngblut et al. 2013 , for an extended discussion).
The Athlete Mindfulness Questionnaire The AMQ (Zhang et al. 2015 ) is a recently developed 16-item questionnaire, using a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), designed to assess dispositional mindfulness in a sport context, and consists of three subscales: Presentmoment attention (BIf I notice that my mind is wandering, I can quickly get back to focusing on my training or competition,^Awareness (BWhen the situation changes during the competition, I am aware of the thoughts and ideas that flashed across my mind,^and Acceptance (BDuring training and competition, it doesn't matter if my thoughts and feelings are comfortable or not, I put up with all of them^). Initial analyses indicate good validity and reliability (Zhang et al. 2015) . Higher scores indicate greater dispositional athletic mindfulness. The Swedish translation of the original AMQ was done by the authors of the present study. An independent translator, blind to the original questionnaire, performed a back translation that resulted in minor changes on some of the items. Only the total AMQ scale, including all three subscales, was used in the analyses. In the present study, the reliability coefficients were = 0.84 (T1), = 0.89 (T2), and = 0.87 (T3).
Difficulties in Emotion Regulation Scale
The complete Difficulties in Emotion Regulation Scale (DERS; Gratz and Roemer 2004 ) is a 36-item questionnaire designed to assess six specific dimensions of emotional dysregulation, using a 5-point Likert scale ranging from 1 (almost always) to 5 (almost never). The DERS subscale Non-acceptance of emotional responses was excluded in the analysis because acceptance has in factor analyses been categorized first and foremost as a mindfulness component rather than an emotion regulation feature (Coffey et al. 2010) . Moreover, the subscale Clarity was also excluded because it has been suggested to be a distinct mechanism in itself, separated from emotion regulation, theoretically (Birrer et al. 2012) as well as in factor analyses (Coffey et al. 2010) . Hence, four of the six subscales in the DERS were combined into a total emotion regulation scale: Difficulties engaging in goal-directed behavior (BWhen I'm upset, I have difficulty focusing on other things^), Impulse control difficulties (BI experience my emotions as overwhelming and out of control^), Lack of emotional awareness (BWhen I'm upset I take time to figure out what I'm really feeling^), Limited access to emotion regulation strategies (BWhen I'm upset, it takes me a long time to feel better^). Higher scores indicate greater problems with emotion regulation. Validity as well as reliability has in general been shown to be consistent across various populations (Ritschel et al. 2015) . Reliability coefficients for the total four-subscale DERS in the present study are = 0.91 (T1), = 0.89 (T2), and = 0.92 (T3).
Data Analyses
Descriptive statistics were calculated using JASP software package (JASP Team 2018. JASP Version 9.0). We performed linear regression analysis to examine the direct effect of the intervention on training performance. To examine change in the two proposed mediators (i.e., emotion regulation and dispositional mindfulness), unconditional linear latent growth curve models (LGCMs) were estimated. Finally, we estimated two mediation analyses to examine if the growth trajectory (i.e., the slope) of dispositional mindfulness and emotion regulation mediated the effect of the intervention on training performance (measured at T3). The intervention variable was coded 1 = intervention and 2 = control. For more information about this type of mediational models see, for example, Roesch et al. (2010) . We performed the regression analysis, LGCM, and mediation analyses in Mplus 8.0 (Muthén & Muthén, 1998 , using the Bayesian estimator. In comparison to the more traditional frequentist framework, the Bayesian statistical framework is based on different assumptions (for more information about the differences in assumptions between these two frameworks, see, for example, Ivarsson et al. 2015; Stenling et al. 2015) . One of the advantages with the Bayesian statistical framework compared to the frequentist framework is the higher likelihood of producing reliable estimates even with small sample sizes (Song and Lee 2012) . Due to the less restrictive distributional assumptions, related to the Bayesian framework, the normality assumption is not needed to be fulfilled to perform the analyses (Yuan and MacKinnon 2009 ). The traditional normality assumption is particularly difficult to fulfill in small samples and Bayesian statistics can therefore be favorable is small samples.
For all the LGCM, we used the Markov Chain Monte Carlo simulation procedures with a Gibbs sampler. We estimated all using 200,000 iterations. A potential scale reduction factor around 1.0 was considered evidence of convergence (Kaplan and Depaoli 2012) . Model fit was assessed using the posterior predictive p (PPp) value and its accompanying 95% confidence interval. In Mplus, Bthe 95% confidence interval is produced for the difference in the f statistic for the real and replicated data. A positive lower limit is in line with a low posterior predictive p value and indicates poor fit^ (Muthén and Asparouhov 2012, p. 315) .
For all estimated paths, a credibility interval (CI) was generated. The credibility interval indicates the probability (e.g., 95%) that the parameter of interest lies between the two values given the observed data. If the 95% CI around the parameter estimate did not include zero, we considered it to be a credible parameter estimate (i.e., we could reject the null hypothesis of no effect; cf. Zyphur and Oswald 2015) . In the regression analysis, a mean prior for the structural parameter was included. This prior was based on estimates from a systematic review on mindfulness and sports performance (Noetel et al. 2017) . For the unconditional LGCM, the default priors in Mplus were used. Priors (i.e., means) for the structural parameter estimates in the mediation analyses were obtained from recently published research (we refer to these as empirically derived priors; for exact estimates and references, see Table 3 ). Using different prior specifications can potentially lead to different results; hence, we followed recommendations in the literature (e.g., Van de Schoot et al. 2014) and performed a sensitivity analysis. In the sensitivity analysis, the hypothesized models (i.e., using priors from published research on the means and moderate variance specifications; model A) were compared with two other models using the same mean parameter but with different variance priors. In the first comparison model, we used a highly informative (i.e., high precision; model B) prior for the variance, while in the second comparison model, we used a less/weakly informative prior (i.e., lower precision; model C).
Results
The descriptive results showed that both groups of athletes showed rather high levels of dispositional mindfulness, selfreported performance, and adherence. They also showed moderate to low values of emotional regulation difficulties. For more information about the descriptive results, see Table 2 .
Linear Regression Analysis for the Relation Between MAC and Performance
Sensitivity analyses showed similar model fit for all three models (combined with similar DIC values). We selected the model with a highly informative prior on the variance because this model had the narrowest CI interval around the parameter estimate. The model showed good fit to data (PPp = 0.63, 95% confidence interval = [− 8.30, 6 .10]. The MAC intervention had a credible effect on training performance (β = − 0.10, 95% CI = [− 0.14, − 0.08]. More specifically, the MAC group reported, on average, higher levels of training performance at T3, compared to the PST group. , which indicates between-person differences in both baseline levels and change of emotion regulation difficulties (Fig. 2) .
Unconditional LGCM

Mediation Analyses
Dispositional Mindfulness The models with empirically derived (model A) and less/weakly informative (model C) priors demonstrated adequate data-model fit and the DIC values were also similar for these two models (PPp values ≈ 0.20). Additionally, the parameter estimates were in the same direction in all three models with minor differences in magnitude and width of the CI (for estimates, see, Table 3 ). The hypothesized model A showed less uncertainty regarding the parameter estimates (as indicated by a narrower CI) than model C with less/weakly informative priors on the variances. In light of these results, we chose to focus our presentation and discussion of the results on model A with empirically derived priors. Fig. 1 Hypothesized model 1 with standardized parameter estimates. Indirect effect between MAC and performance via dispositional mindfulness = − 0.05; *credible association both these models, the DIC values were similar. Additionally, all estimated parameter estimates were in the same direction in all two models with minor differences in magnitude and width of the CI (for estimates, see Table 1 ). The hypothesized model A showed less uncertainty regarding the parameter estimate (as indicated by a narrower CI) than model C with a less/weakly informative prior on the variances. In light of these results, we chose to focus our presentation and discussion of the results on the hypothesized model with empirically derived priors. The selected model showed adequate fit to data (PPp = 0.24, 95% confidence interval [− 11.98, 23.65] ). There was a direct effect of the intervention on self-rated training performance (β = − 0. 
Discussion
The general aim of the current study was to explore potential mediating effects of changes in athletic dispositional mindfulness and emotion regulation in the relation between the MAC intervention and self-rated sport performance. Overall, the results support previous theories (e.g., Moore 2009) and suggest that both dispositional athletic mindfulness and emotion regulation appear to be essential mechanisms in the MAC program. 
Dispositional Mindfulness
As expected, the MAC group obtained greater improvements in dispositional sport-specific mindfulness skills and training performance compared to the PST group. This result is partly similar to findings in previous studies (i.e., Goodman et al. 2014; Gross et al. 2016; Hasker 2010) . However, the results in the current study are not entirely comparable to earlier studies, considering that Goodman et al. (2014) did not use an active control group and tested MAC in combination with hatha yoga, and further, that the aforementioned MAC studies (Goodman et al. 2014; Gross et al. 2016; Hasker 2010) used Bgeneral^mindfulness questionnaires to assess dispositional mindfulness, whereas we used a mindfulness measure that was specifically designed for athletes. Still, what MAC and PST do have in common is that both interventions try to increase focus on current sport-relevant tasks but they differ considerably in how this should be done. The present results suggest that increases in athletic mindfulness skills (i.e., contextual awareness, present-moment attention to task-relevant stimuli, and acceptance) may be stronger and more fundamental in MAC compared to traditional PST techniques. Improving attention and awareness skills on present-moment experiences may be crucial in order to gain a deeper insight into behavioral, cognitive, and emotional patterns the athlete thereafter can apply acceptance skills to. Consequently, athletes who cultivate both attention and acceptance may gradually become more and more aware of their mental and emotional processes, and they also may become quicker to notice them (Josefsson et al. 2017; Lindsay and Creswell 2017) .
The particular combination of increases in attention/ awareness and acceptance may result in overall improvements in adaptive behaviors (Chambers et al. 2009 ) that in turn may be particularly important for athletes who are expected to perform optimally, sometimes under very challenging and stressful conditions (Birrer and Morgan 2010) . Improvements in sustained attention capacities during training and competition may make it easier for athletes to stay focused on current taskrelevant stimuli, and make them less vulnerable to various distractions that may inhibit high-level performance (Gardner and Moore 2012; Marks 2008) . Also, enhanced attention abilities may increase athletes' capacities to read the game and seize offensive and defensive opportunities. For example, in team sports (e.g., floorball, soccer, ice hockey) rapid changes can suddenly lead to unexpected openings and breakthroughs that may result in scoring opportunities that a less attentive mind might miss. Similarly, an increased overall self-awareness, combined with greater acceptance of mental and emotional content, may also contribute to enhanced focus on the relevant task at hand, and promote self-regulated values-directed behaviors and decrease avoidance and safety behaviors (Giges and Reid 2016) .
The defusing and accepting processing of thoughts and emotions, taught and practiced in MAC, may provide a more economical way to use cognitive resources compared to a PST control-based approach because no conscious efforts are made to suppress or inhibit disturbing mental and emotional content (Gardner and Moore 2012; Marks 2008) . If less attention is paid on thoughts and feelings, then greater attentional resources are available for sport tasks (Moore 2016) . Hence, it may cognitively Bcostm ore to try and get rid of unwanted internal experiences than to just mindfully accept them and Blet them be ( Gardner and Moore 2012) .
In line with the view presented by Borkovec (2002) , the mindful athlete, who manages to focus on external current task-relevant stimuli and yet is able to maintain contextual awareness, may optimally process present information and, by doing so, increase the possibility that the athlete makes the right decision in current challenging situations, despite the rapid changes that often occur in team sports. An enhanced ability to keep focus on external stimuli may be particularly relevant for athletes considering that self-focused attention on automatized movements is associated with performance decreases (Masters and Maxwell 2008) . With the addition of acceptance to enhanced awareness and attention skills, a Bmindful mind^may provide the ideal preconditions for peak sport performance (Josefsson et al. 2017) .
The acceptance feature in MAC may lead not only to an increased overall acceptance of the self but also to an improved mindful acceptance of disturbing thoughts and feelings. If athletes can accept themselves as they are, then it may be easier to also accept unpleasant thoughts and feelings as well as unexpected and unwanted events during training or competition. Increased acceptance of mistakes made during matches and competitions could make it easier for athletes to let go of judgements and self-denigrating thoughts and their accompanying negative emotions (Carson and Langer 2006) . Additionally, acceptance may also reduce fear of failure that, in turn, may help athletes feel courageous enough to dare to try innovative and creative solutions to various problematic situations during their matches (Carson and Langer 2006) .
Emotion Regulation
The current study showed that emotion regulation difficulties decrease following the MAC intervention. These decreases are also correlated with increases in participants' selfassessed training performance, which may be related to improved competitive performance. These findings are consistent with both previous research (Gross et al. 2016 ) and theories stating that emotion regulation is a core mechanism of action in the MAC program (e.g., Moore 2016) . Increased emotional awareness after a MAC-based treatment may help athletes quickly detect emerging disruptive emotions that, if left unregulated, could lead to maladaptive cognitive and behavioral responses, which might negatively influence athletic performance (Josefsson et al. 2017) . Moreover, strong affects such as fear may also reduce motivation and self-confidence, as well as enhance worry and anxiety in competitive athletes (Birrer and Morgan 2010) .
An increasing ability to accept all emotions and affective states may prevent athletes from getting caught up in potentially performance-inhibiting strong emotions (Moore 2016) . Moreover, the acceptance element in MAC may help athletes reduce experiential avoidance as well as increase their tolerance of unpleasant emotional states, which may make it easier for athletes to pursue values-directed behaviors, as opposed to emotion-driven avoidant behaviors (Moore 2016) . Disturbing emotional states may often emerge when things do not work out as planned in a competition and a defeat seems inevitable (Josefsson et al. 2017) . Increased acceptance, as well as the defusion aspect taught in MAC, may help athletes sit with distressing emotions and thoughts that disappointing defeats often trigger.
One may think that emotion regulation only is relevant when it comes to threatening and distressing emotions but ego-boosting emotions such as pride and various types of self-celebratory feelings of being invincible may not be helpful for athletes because they also tend to disrupt focus on the present external sport-relevant task. Likewise, positive feelings of joy and relief that arise when training or competition performance has been successful may also interrupt external attention to the present task. For example, Baumeister and Steinhilber (1984) found that choking effects also can occur in situations when a team is on the verge of winning an important match. From a MAC perspective, athletes need to attend to external task-relevant present stimuli and mindfully accepting whatever internal stimuli, such as negative emotions, that may emerge in the present moment, rather than trying to alter or reduce them (Gardner and Moore 2012) .
Limitations
There are several limitations of the present study that need to be recognized. First, considering that the population mainly consisted of floorball players and golfers, the generalizability to other sports are unclear. Second, the use of self-reported measures is a potential limitation for the study because it is likely that the results, to some extent, are influenced by common method biases (for a discussion about common method biases, see Podsakoff et al. 2012) . To decrease the potential influence of common method biases (CMBs), we followed the recommendations from Podsakoff et al. (2012) , by clearly explaining the motive for conducting the study and how the information they provided would be used. A longitudinal design also decreases potential CMB. Further, even if previous researchers have called for objective performance measures when examining the effectiveness of psychological interventions aimed at enhancing athletic performance (e.g., Martin et al. 2005) , we deemed it impossible to develop a general objective performance measure that would be sufficiently adequate for a multiple-sport sample, consisting of both individual-and team-sport athletes.
Moreover, the performance item was developed specifically for this study and the psychometric properties of the item have not been established. We also made the decision to only assess training performance because there was a great variance in number of matches/competitions during the intervention, and the intervals between the matches/competitions also differed to a great extent among the participants. It would be desirable to use objective performance measures in future trials. In team sports, it is, however, more or less impossible to objectively assess performance because the players are engaged in numerous numbers of situations during a match and aside from scoring goals and goal assists, there are no scores or times that can be evaluated. Moreover, different players have different roles and different tasks which make it even more complicated to evaluate each player's performance objectively.
Further, even if mindfulness questionnaires often show good psychometric properties (Grossman and Van Dam 2011) , it should be acknowledged that these questionnaires have been criticized for several reasons, among other things that the understanding of keywords frequently used in measures (e.g., Bpaying attention,^Bawareness,^Bacceptance,B judging^) is dependent on previous meditation experience and/or familiarity with mindfulness practice, and, also, that the concordance between how mindful a person thinks he/ she is and his/her true level of mindfulness may not necessarily be sufficiently accurate (Grossman and Van Dam 2011) .
Finally, data of practice in between-sessions were not collected. Thus, we do not know to what extent participants engaged in mindfulness exercises at home. Some athletes may have been more interested and motivated to practice mindfulness while others may not have practiced at all.
RCTs examining the effectiveness of MAC on performance-and process-relevant variables are warranted, using both subjective and objective performance measures. MAC-related effects on facets of dispositional mindfulness should specifically be examined. In addition, we suggest that the athletes should be clinically classified, using the MCS-SP, which makes it possible to study potential moderating effects of clinical level. MAC effects on performance may unfold gradually over time. For that reason, long-term MAC effects should also be examined. Future longitudinal studies, using a mixed-method design, should also try to identify which aspects of performance-relevant behaviors are particularly influenced by MAC.
